Allowing all these decays to occur, we then compute the expected frontback asymmetry of negatively charged particles weighted with zn for z 2 0.175, where n = 0.5, 1, ..,, 7, 10, and z is the light cone momentum fraction. We find, for example, that such an asymmetry is N 5;i for n = 2 for sin2Qw = 0.236 and AQcD = 0.34 GeV. In other words, due to the large number of charge particles produced per event, the SU2 x U1 charge asymmetry may be accessible experimentally in e+e-+X already at PEP and PETBA energies.
Introduction
The SU2 x Ul model of Salam-Glashow and Weinberg C21. We will conclude that such a~quantity exists which may allow a "relatively" high statistics measurement with currently available data C31.
Our choice of physical parameter will be the generalized front-back charge asymmetry due to photon-Z interference in e+e-+fT, where f= p, 'I, u,d, s,c,b .
Here, we have in mind three colors-of each type of quark.
More specifically, we consider the following line of reasoning.
The individual asymmetry for each "fundamentap' f? pair has been given by several authors c2l. Indeed, the effects of QCD bremsstrahlung have also been calculated CZI. ( We shall consistently neglect hard gluon bremsstrahlung effects here because they have been found to be small in the fundamental fermion asymmetries. We consider the soft glue effects to be contained in the quark fragmentation, our model for which we discuss presently.) Also, exclusive hadronic channels such as e+e-+ h+h- (2) have been analyzed C21 with regard to their electroweak charge asymmetry.
The natural next step is to sum over all possible observed charged particles (light leptons and light hadrons) in the final state and to consider the electroweak charge asymmetry of all charged particles produced +-inee -+X. This will be the prototypical quantity computed in this paper. We will find that our prototypical quantity is not really optimal because slow hadrons? in (the final state tend to wash-out the asymmetry of the underlying f? pair. Thus, we will find it convenient to weight each charged particle with a function such that
w(z) + 1 ,
and
where z is the light-cone momentum fraction of the respectively charged particle. 
We shall subsequently consider the QCD evolution of this function f(z). 
W ( 4) s -;
In eqs. (12) and (13), we are neglecting (2mf/&j2 compared to 1, and s/b-4) compared to 1. We will continue to make these two approximations, For reference, let us note that the P has Q = 0 in eq. (13) [it is the lower member of the respective SU 2 XU 1 doublet1 so that, at &f = 29 GeV, a' = aoB1 = -.063 .
Such an asymmetry is.not inconsistent with the existing relatively low statistics data C31? Here, we want to try to overcome this statistics limitation.
More specifically, we consider the processes
where we allow all of T;, uz, dz, ss, cc and bb to decay and/or fragment into light hadrons, which we will take to be IT'S and K's in the spirit 
if m f is the mass of the parent (anti-) fermion in eq. (15), where the 3-axis is taken along the direction of (4,)4, in fig.  1 . Here, py is the four momentum of hadron i in the e+e-center of momentum frame.
We emphasize that the sums in eq. (16) To make contact with the SU2 x U1 model, we proceed as follows.
We (16) is also the same as
where we have used the identity af = -a? . (20) (Here the lower limit 0 in eq. (19) is only formal--we will ultimately impose an appropriate cut, z cut ' on all integrals over the various fragmentation functions which we consider. In the interim we will continue to use the formal lower limit 0 on these integrals--it is a mnemonic.) Evidently, the denominator of eq. (16) is the same as
We have used the identity f z (5 = u .
Hence, our generalized asymmetry is the same as
This expression (23) is the basic quantity which we wish to study.
We can simplify the result in eq. (23) somewhat further if we recall that, within our approximations, 47rQ2a2 uf = 3i (24) where Q e f is the electric charge of f and a E e2/(4n)is the fine structure constant. Thus, we may also 1 represent a(w) as cz Jdz(
,DP(z)
We will now analyze this expression (25) in some detail. This is done in the next section. (7). We consider the various choices for f in turn.
For the case f = 1-1, there is no fragmentatio:. We write D;(z) = 6(z -1) ,
Thus, we obtain the contribution to the numerator of eq. (25) of
and the contribution cBv = w(l) (-1)2 = w(1) = 1 (28) to the denominator of (25). This completes the discussion of f = IJ.
For the case f = T, we assume the decays shown in fig 
- 
where g is the weak SU2 coupling constant and R = e, p. The kinematics is summarized in fig.  2 and we use the notation of ref. 
T'nis allows us to write, finally,
(37) 
.
aT ( 
: (56) and (57) 
Thus,
In this way, we obtain the result that the decays in eq. (32) 
to the denominator of a(w).
To complete the discussion of T + V~ + "hadrons", we must specify 
with f(l -z) given by eq. (7) This completes the discussion of the contributions of T? production to a(w).
We consider next uu production.
To the numerator of a(w) we receive the contribution 
Thus, to the denominator of a(w). We should remark that in eqs. (74) and (75) we have included the factor of 3 for the sum over color. This completes the discussion of uu production.
Turning next to the da and ss production, we proceed in complete analogy with our discussion of uu production. In this way, we find, 
to the denominator of a(w). This completes the discussion of dd and .ss production.
Wee consider next cc production. At this point, we have a decision to make: namely, "How will we allow c and -d to become hadrons?" Our view is that of ref.
5.
In particular, rather than to attempt to model the change we need to make to f in eq. (7) for heavy hadron fragmentation C121, what we will do is to take a spectator-view of the decay of heavy hadrons so that (we continue to neglect the Cabibbo angle-we will always do this) c+s+u+;i +s+e+v e +s+l.l+v u (80) as is illustrated in fig.  5 . We then use eqs. (7), (68), (69) We now turn to these computations.
Plore precisely, on repeating the analoga of the steps from eq. (35) to eq. (38) f or the four-momentum p1 in the matrix elements for c+s+f' +fandc+s+f+f',wefind
The results in eqs. (85)- (88) We shall do this presently. For the moment, this completes the discussion of cc production.
We turn finally to bb production. We follow refs. 6, 12 and 14 and consider the b to decay as shown in fig.  6 . We note that the T, 7, 
,0345
. We will do this.
Turning now to the relationship between eqs. (89)- (92) and a(w) in eq. (25) 
and that the denominator of a(w) in eq. (25) where D:~-(~), Dam-, Dzh-(z) and D, zh-(z) may be inferred from eqs. (36), (46), (52), (58), (61), (81), (82) and (85)- (88) (40), (57) and (88) 
Thus, the computations of eqs. (98) and (99) .
here, we use the symbolic notation df (gf) to denote all of the respective contributions to the numerator (denominator) in eq. (25) +-which are generated by the production of ff in e e -f ff.
In computing the expression for a(w) in eq. (106) 
where, 'for example, for five flavors Cl71 and a QCD scale* A = 0.34 GeV, clog> if we assume eq. (7) is valid for & = 3 GeV. The parameter co is such
0 There would then be a corresponding change in j! and F in eqs. (68) Thus the effect of QCD is to cause our n= 10 moment of f to decrease from its value for eq. (7) by a factor of -3 at & = 29 GeV. For n = $, the corresponding change in the respective integral over f is-16%. Note also that it is expected that a(w) + a' for n + 00. Hence, we can argue that QCD only affects our moments in the regime in moment space where the heavy particle and hadronic contributions to a(w) are minimal.
[Our result for a(w) at n = 10 is already close to a '.I Thus, we do not expect QCD to change our results substantiallybut this should be investigated in more detail. We will not pursue this further here.
We turn now to baryon-antibaryon production in e+e--f X at & = 29 GeV.
Namely, the recent Cl61 high energy e+e-3 X data appear to involve The cut on the p-propagator indicates that it is on-shell. 
